Heat- and alkali-induced deamination of 5-methylcytosine and cytosine residues in DNA.
5-methylcytosine residues in DNA underwent deamination at high temperatures. Furthermore, their rate of deamination at neutral or alkaline pH was greater than that of cytosine residues in DNA. As sources of [14C]-5-methylcytosine-containing DNA, we used bacteriophage XP-12 DNA, in which 5-methylcytosine residues completely replace C residues, and calf thymus DNA experimentally substituted with [14C] 5-methylcytosine residues. Upon incubation at 95 degrees C in a physiological buffer or at 60 degrees C in 1 M NaOH, the respective rates of deamination of 5-methylcytosine residues were about 3- and 1.5-times those on cytosine residues. Under the same conditions, the free 5-methyldeoxycytidine was converted to thymidine more rapidly than deoxycytidine was converted to deoxyuridine. The reactions at physiological pH and elevated temperature suggest that deamination of 5-methylcytosine residues may yield a significant portion of spontaneous mutations in vivo, especially in view of the lack of thymine-specific mismatch repair systems with specificity and efficiency comparable to that of uracil excision repair systems.